BRAKE AND WHEEL ASSEMBLY 



CROSS-REFERENCES TO RELATED APPLICATIONS 
[0001] This application claims priority to United States 
5 provisional patent application number 60/392,247, which was filed with the 
United States Patent and Trademark Office on June 28, 2002. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 
10 [0002] The subject invention relates to a brake and wheel 

assembly for a manually operated cart, wagon, or the like, used to move 
heavy articles across a floor or other surface. 

2. Description of the Related Art 

15 [0003] Various devices exist in the art for applying a brake 

against a wheel to impede or arrest rotational movement of the wheel relative 
to the axle upon which the wheel is mounted. Such devices typically include a 
brake band having one end mounted on a wheel support adjacent the wheel. 
The other end of the brake band is moved by the actuator between a single 

20 brake-applying position in which the brake band engages the wheel to 
frictionally resist movement of the wheel, and an unlocked position in which 
the actuator releases the brake band so that it moves away from the wheel, 
which in turn allows the wheel to rotate freely about the axle. 

[0004] Although prior wheel and brake assemblies have been 

25 successfully used on manually-operated carts, no brake and wheel assembly 
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exists that is easy to operate and is specifically intended for use on low-profile 
carts upon which heavy machinery is permanently carried. Such carts are 
used to move heavy, cumbersome power tools or machines that would 
otherwise remain in a stationary position on a floor in a shop during use. In 
5 those shops in which floor space is limited, each machine is placed on one of 
the carts and remains there regardless of whether the machine is in storage 
or in use. The low profile of the cart permits the machine to be easily 
accessed for use; however, because the machine remains on the cart during 
use, sudden movement of the cart may compromise efficient operation of the 
10 machine. 

[0005] Low profile carts need effective braking systems to keep 
the carts from inadvertently moving. While certain prior brake assemblies 
successfully prevent a wheel from rotating, such assemblies are ill-suited for 
use on low-profile or other carts because the assembly must be manipulated 

15 by hand or foot to force a lever or turn a threaded shaft to ensure that a brake- 
applying surface engages one of the cart's wheels to prevent the cart from 
moving. An example of one such brake assembly is disclosed in U.S. Patent 
No. 4,035,864 ("Schroeder"). The Schroeder brake assembly features a foot- 
operated control lever with an expanding toggle pivotally mounted in a socket 

20 of a spring-loaded locking rocker. Although the Schroeder brake assembly 
can be effectively used to decelerate a. moving wheel, the locking rocker used 
in the device has only one surface capable of engaging the tire of a running 
wheel, and that surface is placed in only one brake-applying position to 
decelerate movement of the wheel. Furthermore, because the locking rocker 

25 is; completely enclosed within the cavity of a caster fork, no reliable visual 
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indicia are in place to effectively indicate whether the control lever has 
successfully moved the locking rocker between the single brake-applying 
position and a released position away from the wheel. 

[0006] Prior brake and wheel assemblies are incapable of being 
5 placed in more than one brake-applying position, and lack adequate means 
for determining with any degree of specificity whether the brake utilized in the 
assembly is actually in that brake-applying position. Thus, there remains an 
opportunity for a brake and wheel assembly featuring multiple brake surfaces 
capable of being placed in a plurality of brake-applying positions. 

10 

BRIEF SUMMARY OF THE INVENTION AND ADVANTAGES 
[0007] The invention provides a brake and a wheel assembly, 
wherein a wheel is rotatably supported on an axle and a brake band is 
15 supported tangentially across the wheel. An actuator is movably supported 
for movement between first and second brake-applying positions to engage 
the brake band with the wheel in either of the first or second brake-applying 
positions. 

[0008] Accordingly, the subject invention overcomes the 
20 limitations of the related art by providing a brake and wheel assembly 
featuring a brake band that is capable of being moved between first and 
second braking positions. This is achieved by suspending the brake band 
tangentially across the surface of a wheel and using a pivotally mounted 
actuator to apply a tangential force on the brake band so that first and second 
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braking surfaces on the brake band frictionally engage the actuator in the 
respective first and second braking positions. 

5 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

[0009] Other advantages of the present invention will be readily 
appreciated as the same becomes better understood by reference to the 
following detailed description when considered in connection with the 
accompanying drawings wherein: 
10 [0010] Figure 1 is a fragmentary perspective view of a brake and 

wheel assembly according to the present invention with the actuator in a first 
brake-applying position; 

[001 1] Figure 2 is a fragmentary perspective view of a brake and 
wheel assembly according to the present invention with the actuator in a 
15 second brake-applying position; 

[0012] Figure 3 is a perspective view of the actuator, brake band 
and wheel of a brake and wheel assembly according to the present invention; 

[0013] Figure 4 is an exploded perspective view of the actuator, 
brake band, and wheel; and 
20 [0014] Figure 5 is a perspective view of two brake and wheel 

assemblies according to the present invention in use on a low-profile cart. 
DETAILED DESCRIPTION OF THE INVENTION 
[0015] Referring to the Figures, wherein like numerals indicate 
like or corresponding parts throughout the several views, a brake and a wheel 
25 assembly is generally shown at 10 in Figure 1. The assembly 10 includes a 
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support 12, and an axle 14 is supported by the support 12. A wheel 16 is 
rotatably supported on the axle 14 for rotation relative thereto. A brake band 
18 is supported by the support 18 to extend tangentially across the wheel 16. 
[0016] The assembly 10 also includes an actuator 20. The 
5 actuator 20 is supported in the assembly 10 by the axle 14 for movement 
between first and second brake-applying positions, "Pi" and "P 2 ", to engage 
the brake band 18 and the wheel 16 in either of the first or second brake- 
applying positions "Pi" and "P 2 ". The actuator 20 has a pivot arm 22 with a 
proximal end 24 that includes a bore 25 for pivotally connecting the actuator 

10 20 for pivotal movement relative thereto. The pivot arm 22 also has a distal 
end 26 that extends radially from the proximal end 24. 

[0017] A pedal 28 is carried by the distal end 26 for moving the 
actuator 20 between the first and second brake-applying positions, "Pi" and 
"P 2 ". The pedal 28 includeds first and second lever portions 30 and 32, 

15 respectively. The distal end 26 is connected to the pedal 28 intermediate the 
first and second lever portions 30 and 32 by bolts 33 so that the lever portions 
30 and 32 extend transversely away from the pivot arm 22 at a generally 
perpendicular angle thereto. As described in greater detail below, the manner 
in which the first lever portion 30 extends from the pivot arm 22 permits the 

20 first lever portion 30 to receive a downwardly-directed force "Fi" to initiate 
clockwise pivotal movement of the pivot arm 22 relative to the axle 14 to move 
the actuator 20 to the first brake-applying position "Pi". The second lever 
portion 32 receives a similar downwardly-directed force T 2 " to initiate 
counterclockwise pivotal movement of the pivot arm 22 relative to the axle 14, 

25 which moves the actuator 20 to the second brake-applying position "P 2 ". 
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[0018] The actuator 20 also includes a shoulder or tab 34 
connected to and extending away from the pivot arm 22 between the pedal 28 
and the proximal end 24. The shoulder 34 selectively engages a first braking 
surface 36 and a second braking surface 38 on the brake band 18. The first 
5 braking surface 36 is interposed between the actuator 20 and the wheel 16 to 
engage the actuator 20 in the first brake-applying position "Pi". The second 
braking surface 38 is also interposed between the actuator 20 and the wheel 
16. However, the second braking surface 38 is positioned in spaced relation 
to the first braking surface 36 for engaging the actuator 20 in the second 

10 brake-applying position "P 2 ". 

[0019] The shoulder 34 has first and second opposing ends 40 
and 42, and extends transversely away from the pivot arm 22 at a generally 
perpendicular angle "6" thereto. An interior surface 44 extends between the 
first and second opposing ends 40 and 42 for engaging the brake band 18 in 

15 either of the first or second braking positions "Pi" or "P 2 ". 

[0020] The brake band 18 is interposed between the interior 
surface 44 of the shoulder 34 and the wheel 16. The first braking surface 36 
includes a first detent 46 that extends from the brake band 18 toward the 
shoulder 34. The detent 46 is used to engage the interior surface 44 of the 

20 shoulder 34 adjacent the first end 40, which in turn places the actuator 20 in 
the first brake-applying position "Pi". A second detent 48 extends from the 
brake band 18 toward the shoulder 34 and engages the interior surface 44 of 
the shoulder 34 adjacent the second end 40 when the actuator 20 is in the 
second brake-applying position "P 2 ". 
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[0021] The unique shape of the brake band 18 keeps the brake 
band 18 suspended across the wheel 16. Specifically, the brake band 18 
includes upturned ends 50 and 52, and a central portion 54, upon which the 
first and second braking surfaces 36 and 38 are carried. The upturned ends 
5 50 and 52 are carried by the support 12 and suspend the brake band 18 on 
the support 12. Each upturned end 50 and 52 extends outwardly away at a 
first angle "0i" from the brake band 18. A tab 56 is formed on each of the 
ends 50 and 52 and extends outwardly away at a second angle "0 2 " 
therefrom. 

10 [0022] The support 12 includes a housing 60 within which the 

first and second braking surfaces 36 and 38 are received. The housing 60 
has opposed sidewalls 62 between which the brake band 18 is captured. This 
causes the central portion 54 to assume a bowed shape, which in turn biases 
the first and second braking surfaces 36 and 38 toward the interior surface 44 

15 of the shoulder 34 regardless of the position of the interior surface 36 relative 
to the brake band 18. The support 12 also includes slots 64. Each slot 64 is 
positioned on one of the sidewalls 62 and receives one of the tabs 56 to 
maintain the brake band 18 within the housing 60. 

[0023] The actuator 20 releasably locks the brake band 18 

20 against the wheel 16 in either of the first and second brake-applying positions 
"Pi" and "P2" by pivoting relative to the axle 16. Specifically, to place the 
actuator 20 in the first brake-applying position "Pi", a downwardly-directed 
force "F1" is applied to the first lever portion 30 of the pedal 28, which causes 
the distal end 26 of pivot arm 22 to move in a clockwise direction around the 

25 axle 14. The clockwise pivotal movement of the pivot arm 22 generates a 
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tangential force "T-T applied by the interior surface 44 on the first braking 
surface 36 and associated detent 46. This in turn causes a shear deformation 
of the brake band 18, in which the first braking surface 42 moves away from 
the end 52 and engages the interior surface 36 in the first braking position 
5 "Pi". 

[0024] To move the actuator 20 to the second braking position 
"P 2 ", a downwardly directed force "F 2 " is applied to the second lever portion 32 
of the peda! 28. This moves the distal end 26 of the pivot arm 22 in a 
counterclockwise direction around the axle 14. This counterclockwise pivotal 

10 movement generates a tangential force "T 2 " applied by the interior surface 44 
on the second braking surface 38. When the interior surface 36 frictionally 
engages the second braking surface 38 and associated detent 48, a shear 
deformation of the brake band 18 occurs, whereby the second braking surface 
38 moves away from the end 50 and engages the interior surface 36 in the 

15 second braking position "P 2 ". 

[0025] Although the brake and wheel assembly 10 is suitable for 
use on any mobile cart or other vehicle, the assembly 10 is shown in Figure 5 
in use on a low-profile cart 66. The cart 66 includes a frame 68 for receiving 
and supporting an article. The frame 68 is reinforced and stabilized by four 

20 gussets 70. Two spaced brake and wheel assemblies 10' are carried by the 
frame 68. In addition, a caster wheel 72 is mounted on the frame 68 in 
spaced relation to the assemblies 10, and is used to steer the cart 68 when 
the cart 68 is moved across a floor. 

[0026] Because each wheel and brake assembly 10 on the cart 

25 68 includes the same components and functions in the same manner as the 
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wheel and brake assembly 10 set forth above, like components are indicated 
using prime reference numerals. In particular, a housing 60' is carried by the 
frame 68, and includes opposed sidewalls 62' with slots 64'. An axle 14' 
supports the housing 60' and extends outwardly away at an angle from the 
5 frame 68. A wheel 16' is rotatably supported on the axle 14' and is received 
with the housing 60'. 

[0027] The assembly 10' also includes a brake band 18' having 
opposed free ends with tabs 56' received within the slots 64' for suspending 
the brake band 18' tangentially across the wheel 16'. Spaced detents 46' and 

10 48' extend from the brake band 18' away from the wheel 16'. An actuator 20' 
has a proximal end 24' for pivotally connecting the actuator 20' to the 
assembly 10', and a distal end 26' that extends radially from the proximal end 
24'. A pedal 28' is connected to the distal end 26', and a shoulder 34' is 
connected to the actuator 20' between the proximal end 24' and the pedal 28'. 

15 The pedal 28' receives a downwardly-directed force and causes the actuator 
20' to pivot, whereby the shoulder 34' moves through an arc relative to the 
wheel 16' and frictionally engages each of the detents 46' and 48' in a 
selected one of two brake-applying positions to inhibit movement of the wheel 
16'. 

20 [0028] Obviously, many modifications and variations of the 

present invention are possible in light of the above teachings. The invention 
- may be practiced otherwise than as specifically described within the scope of 
the appended claims. The foregoing description of the invention is provided 
for the purpose of illustration only and not for the purpose of limitation — the 

25 invention being defined by the claims. 
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